The present study reports on the findings from an ICMR supported Research Project on the mental health consequences and service needs of the population of an urban slum in Delhi affected by an intermediate fire disaster. The study was aimed at examining the prevalence, the pattern and the predictors of mental health morbidity in the disaster affected population. Modified cohort design was used , with a control group, and two stage assessments for the prevalence of psychiatric disorder at two years after the disaster, with GHQ-12 and SCAN based clinical interview with ICD-10-DCR.. The data were analysed using r 2 test and independent 't' test for inter group comparison and stepwise logistic regression for finding predictors of psychiatric morbidity and psychological ill health. The prevalence of psychiatric disorders was significantly higher (78/1,000 v/s 22/1,000), and the prevalence of psychological ill health was also higher (232/1000 v/s 50/1000), as compared to the control group. The commonest psychiatric disorders were Depression, Substance Use Disorders, Generalised Anxiety Disorder, and Somatoform Disorders. The commonest symptoms of psychological ill health were suggestive of depression. Age and participation in relief work were found to be strong predictors, and physical injuries were found to be a weak predictor of mental health morbidity. The findings have important implications in the service delivery and research on mental health aspects of disasters, which are highlighted and discussed.
INTRODUCTION
A disaster is a severe disruption -ecological and psychological, which greatly exceeds the coping capacity of the affected community (WHO, 1992a) . Disasters traumatically expose normal populations to severe threats to life, death of people and massive environmental destruction. It has been known that disasters place the affected individuals under tremendous pressure to cope and adjust under physically and psychologically hostile conditions. In the later part of the 20th century mental health scientists and social scientists started investigating the psychosocial consequences of disaster. There is paucity of research on the psychosocial effects of disasters in the developing countries. In India, researchers and mental health teams have been studying psychiatric morbidity in the communities affected by disasters like flood, drought, cyclone, earthquake, refugee situations, starting with the Bhopal gas tragedy in 1984. The National Workshop on Psychosocial Consequences of Disasters organized in 1997 has recommended that disaster research related to mental health aspects should include all kinds of disasters (NIMHANS, 1997) Prevalence, Pattern physical settings (homes, neighbourhood) remain unchanged, and people are not displaced (e.g., fire in an residential colony). Disasters of this type are more frequent, specially in the urban area in the current time. They have received some attention and usually elicit modest response. Fire in residential colonies, home collapse, land slides and nuclear disasters are some examples of this type. There has generally not been adequate attention given to the mental health research in this type of disasters in India, except for some work carried out in Bombay following the communal riots of 1992.
x PERIPHERAL TYPE OF DISASTERS -Disaster happens to a group of people who come together by chance (e.g. an aeroplane crash or hijack). Survivors return to their respective geographic communities where the physical settings and social support networks are still intact.
The present study was carried out as a consequence of a service delivery initiated at the time of a fire in an urban slum in Delhi, which can be classified as an intermediate disaster.
At the time of the fire, which created significant loss of property and physical injuries, along with some loss of life, a mental health team joined the other agencies in the field for participating in the relief work. As a consequence of this initiative and in view of the need for systematic research on the epidemiology of mental health morbidity following disasters, particularly of the intermediate type, a research proposal was developed. In the event, the time required for the development and formulation of the research proposal was long, followed by the review by the funding agency i.e. the Indian Council of Medical Research (ICMR). As such, the focus of research was on long term mental health morbidity in a representative sample, with a control group. This paper describes the finding of the ICMR research project, on the prevalence, the pattern and the predictors of mental health morbidity in the disaster affected population (Gupta & Desai, 2003) .
REVIEW OF LITERATURE
As described earlier, the mental health and social science interest in the psychosocial effects of disasters has received attention in the later part of the 20th century. The available evidence has been reviewed and recommendations have been made by the World Health Organization in 1992 and at a National Workshop in India in 1997. The large amount of international research information has also been analysed and reviewed by Rubonis and Bickman (1991) and Bromet and Dew (1995) . There has been considerable work on the mental health aspects of disasters in India in the past two decades, in terms of service delivery, training of professionals and some systematic research. Disasters occur both in developed as well as developing countries probably in the same frequency (Berz, 1989) . However, the impact of disaster is more severe and effects more devastating in the developing countries (WHO, 1992a) .
INTERNATIONAL STUDIES ABOUT MENTAL HEALTH CONSEQUENCES OF DISASTERS:
Rubonis & Bickman (1991) reviewed and analysed the relationship between disasters and subsequent psychopathology in 52 studies, which used quantitative measures. The authors examined relationship among four sets of variables related to disaster and subsequent psychopathology. The characteristics of the victim population, characteristics of the disaster, the study methodology, and the type of psychopathology.
In the studies examined, between 7% and 40% of all subjects showed some form of psychopathology. The type of psychopathology with the highest prevalence rate was general anxiety (40%). Phobic symptoms (32%), psychosomatic symptoms (36%), alcohol abuse (36%), appeared to show slightly lower level of prevalence, with depression (26%) and drug abuse (23%) somewhat lower still.
Using meta-analysis technique the authors showed that in these studies a positive relationship emerged between disaster occurrence and psychopathology, indicating an increase of 17% in the prevalence rate of psychopathology (compared with a pre-disaster or control group rate) as a result of a disaster. The number of female victims in the sample studied, the death rates and the amount of time that had lapsed since the disaster event were all directly related to the amount of psychopathology.
In another review of 24 studies, it has been found that in the studies published since meta-analysis by Rubonis and Bickman (1991) there continues to be a moderate, statistically significant excess in morbidity associated with exposure. In addition, advances in delineation of PTSD have led to its inclusion in several recent studies (Bromet and Dew, 1995) .
INDIAN STUDIES
Mental health experts have vast experience of handling the disasters in India during last two decades. Although this experience is mainly limited to service delivery and training, there have been well planned research studies also.
The Bhopal gas tragedy (1984) , Marathawada earthquake (1993), Andhra Pradesh Cyclone (1996) and Jabalpur earthquake (1997), the Orissa cyclone (1999) and the Gujarat earthquake (2001) have been the central type of disasters in which mental health professionals have taken an active part in terms of providing mental health services and undertaking research to study the psychosocial impact of these disasters. Sethi et al (1987) in a study of out patients attending 10 Government clinics located in the gas exposed areas found that 22.6% of the adult outpatients were suffering from mental disorder and this figure was reported to be higher than that of observed in a general health service settings using a comparable methodology. In a community based study on representative sample of gas exposed population with a control group of unexposed population, the prevalence of psychiatric morbidity in exposed population after one and a half year of disaster was found to be significantly higher in comparison to control group (94 per thousand v/s 25 per thousand) (Bhiman, 2001) . Further the prevalence of psychiatric morbidity decreased to 48 per thousand by 5th year post disaster (Bhiman, 2001) .
A study by Sharan et al (1996) from Latur earthquake in Marathwada on a sample of 56 adults in rural area after a month of disaster showed a psychiatric morbidity of 59% among the affected population of which PTSD (23%) and major Depression (21%) were the most common diagnosis. In a study on the same earthquake. The ICMR carried out an extensive longitudinal study in Latur for determining the nature and prevalence of psychiatric morbidity and documentation of physical health complaints and vital statistics. The study also assessed various dimensions of exposure to the disaster and subsequent stresses and mediating factors in the form of adverse life events and situations, social support etc. The study found that 21.46% adult males in the affected group received a psychiatric diagnosis compared to 13.14% in the control group. The corresponding figures for adult females were 14.99% and 5.05% respectively. The disaster affected subjects reported less number of desirable and more undesirable life events than control group. Significantly higher proportion of respondents in the affected sample reported dissatisfaction with social support while as those reporting 'feeling very satisfied' were also more in the same group (ICMR, 2000) .
The pilot phase of an ICMR project on mental health service needs and service delivery models in earthquake affected areas of Gujarat, carried out during the first year after the disaster (Desai et al, 2002 ) made a broad based assessment of mental health aspects of earthquake disaster in Gujarat by examining the whole phenomenon with normative approach. It was concluded that there was evidence for definitive need to focus on the emotional and psychological needs of the population in dealing with the post disaster situation, but simultaneously there was need to be cautious not to over psychiatricise the issue. A three level model of psychological disturbances was suggested about the mental health consequences and the required response (Desai et al, 2002) .
(i) Mild to moderate psychological transient disturbance of emotion and/or thoughts which occur in a very large population (70-90% of the population)
(ii) Moderate to severe psychological disturbances, subsyndromal psychiatric problems and acute stress related disorders (30 to 50% of population) (iii) Diagnosable psychiatric disorders mostly related to stress, which may begin to occur any time after 2-3 months of the disaster and will require specialized mental health services (5-15% of population).
There are some reports of psychiatric morbidity following peripheral disasters, which are obviously seen in the victims and their families. The first report by Narayanan et al (1987) had reported on the grief reaction among 137 bereaved relatives of 70 victims of a fire disaster in a circus in Bangalore city in 1981. They found 49 (35.76%) bereaved relatives with symptoms requiring treatment. Gautam et al (1998) relief service by the other agencies. The experience in the initial works was mixed along with the community acceptance of the services, although the local health providers and the community leaders were very keen on the mental health service component.
A research proposal was developed and submitted to ICMR for funding in July 1999, with the twin purpose of specifically addressing research issues and continuity of the services in the affected colony. In the period from July 1999 to Dec. 2000 when the funded project was initiated for studying a long term mental health morbidity, the participation in the relief work and other community activities continued by the regular cadre staff and student volunteers.
Rationale for the study
It can be summarized from the review of literature above that a large part of the research on the epidemiology of mental health morbidity following disasters has been in situations of central disaster with a cross section of the general population. In the Indian studies of this nature, the prevalence rate for psychiatric morbidity has ranged from 9.4% to 59%. None of these studies have reported on subsyndromal symptoms or ill-health.
On the other hand there have been studies on the psychiatric morbidity in peripheral disaster situations. In these situations per se, the target population is of the victims / survivors and their families. There is no community which is affected and no target general population to be studied. Indian studies of this nature have reported prevalence rate from 35% to 66%.
The intermediate disaster situation of the kind studied here, has very high impact on the affected general population of a certain geographical area, along with victims and survivors. The fire disaster in the Yamuna Pushta Colony affected the general population of an urban slum which is socio economically disadvantaged and underprivileged. There have been no epidemiological studies with focus on psychiatric disorders and psychological ill-health in a disaster affected population which is socio economically underprivileged. The present study is the first study of this kind in an intermediate disaster situation, with implications for the impact of disasters in general, and of intermediate disaster in particular, specifically in underprivileged communities of urban slum.
RESEARCH QUESTIONS
1. What is the prevalence of mental health morbidity (psychiatric disorders and psychological ill-health) in disaster affected populations, and is it different from control population?
2. What is the pattern of mental health morbidity (psychiatric disorder and psychological ill-health) in disaster affected populations?
3. What are the predictors of mental health morbidity (psychiatric disorders and psychological ill health) in disaster affected populations?
HYPOTHESES
H0: There will be no difference in mental health morbidity in disaster affected population and control population.
H1: The prevalence of mental health morbidity will be higher in disaster affected population than control population.
OBJECTIVES General Objective
To study the epidemiology of mental health morbidity in the population of an urban slum affected by a major fire disaster of intermediate type.
Specific Objectives
1. To study the prevalence rate of psychiatric disorders and psychological ill health in disaster affected population, in comparison to the control population.
2. To study the pattern of psychiatric disorders and psychological ill health in disaster affected population.
3. To identify the predictor variables for psychiatric disorders and psychological ill health. b) Study Design -The study employed a modified cohort design in which the cohort comprised of a study group sample from disaster (fire) affected area (exposed) and an independent control group sample from a nonaffected area (unexposed). The individuals were selected after the exposure occurred. This has been accepted as a design for modified cohort study in disaster situations (Bromet and Dew, 1995) .
c) Sample
(i) Sampling unit -Household was taken as the sampling unit.
(ii) Study unit -Individual members of the households fulfilling the study criteria were enrolled as study subjects. All persons aged 16 years or above were included in the study. In addition, in case of study group, the individual must have been residing in the area at the time of fire tragedy. Those who refused consent or could not be contacted on at least three visits to their houses were excluded.
(iii) Sample size -sample size for a confidence level of 95% and power of 80% was calculated by taking expected prevalence of psychiatric morbidity in the non affected (control) group as 8% based on the prevalence of psychiatric morbidity in urban population in India (Reddy & Chandrasekhar, 1998) .
(iv) Sample selection -the sample comprised of a study group from the disaster (fire) affected Bengali colony in Yamuna Pushta slum cluster in Delhi and an independent control group from Hathibasti, a non affected colony in the same slum cluster. The choice of colony for control group was based on the criteria that
x There was no exposure to the effect of fire disaster, as it is located 4 km away from the fire affected colony (Bengali Colony).
x There has not been any fire tragedy or other major calamity in this colony during past 10 years
x Socio economically, it seemed to be comparable with the fire-affected colony.
All the hutments in both the colonies were enumerated with the help of key persons in the colonies to prepare the sampling frame. A sample of 500 households was selected with the help of random number table in each colony. All the members of selected households fulfilling study criteria constituted the sample. The number of families selected were decided on the basis of estimated household size of 2-3 adults per family to get a sample of at least 1200 subjects, each in study group and control group. Toward the end of the data collection, a minor fire broke up in Hathi-Basti in which twenty households selected initially for control groups were affected. As these households were still not covered in data collection, these were excluded from control group, which finally though comprised of 480 households could provide adequate sample size.
(d) Study Tools:
1. Semi-structured interview schedule (SSI) -A semistructured interview schedule specifically prepared for the study was used to collect information on sociodemographic variables in both groups and the extent of exposure to fire disaster in study group.
2. General Health Questionnaire (GHQ-12 Hindi version) -Short version (12 items) of GHQ was used for screening of subjects who are likely to have psychiatric morbidity. Those who score 2 or more were investigated further. It was also used to find out the extent and pattern of mental illhealth. The Hindi and Kannada translation of scale has been validated for use in India (Shamsunder et al, 1986; Gautam et al, 1987) . The instrument was administered by the trained field research staff.
3. Schedule for Clinical Assessment in Neuropsychiatry (SCAN) (WHO, 1992b) -SCAN based interview was done by a trained psychiatrist on subjects who were screened positive in GHQ-12 to arrive at diagnosis on ICD-10 Diagnostic Criteria for Research (WHO, 1993) .
(e) Field Work Procedure
(i) Informed Consent -The key persons with whom investigators had been in contact since the time of tragedy were appraised of the purpose of the study and their help and cooperation was taken in contacting families. Informed consent was obtained from the head of the each household included in the study. In addition, the informed consent was also obtained from each member of the household included in the study.
(ii) Assessment -Two-stage method of assessment was employed. Stage I assessment comprised of collecting, about sociodemographic information, severity and extent of exposure to the fire disaster and administration of GHQ (12 item Hindi Version). Subjects scoring equal to or more than 2 on GHQ were included for stage II assessment. In stage II assessment, the psychiatrist conducted SCAN based interview to arrive at diagnosis on ICD-10-D CR.
(f) Data analysis -1. Data entry was done in EXCEL and the Data was analyzed using SPSS (8.0 version) statistical Software.
2. Prevalence of psychiatric disorders and patterns of GHQ score in both the groups were computed by using descriptive statistics
The study group was matched with the control group for age and sex. However study group has higher per capita income, has predominantly muslim individuals and more illiterate subjects and employed subjects in comparison to the control group.
3. Groups were compared for the background variables like sociodemographic variables and dependent variables like psychiatric morbidity, GHQ score using Chi square for categorical variables and independent t-test for continuous variables was done.
4. Univariate analysis and multivariate analysis (stepwise logistic regression) were carried out for the study group with presence of psychiatric disorder as dependent variable and sociodemographic and fire exposure variables as independent variables. The similar analysis was also done with GHQ score of 2 or more as dependent variable.
RESULTS

Sample Characteristics
The number of subjects fulfilling the selection criteria was 1276 and 1284 in study group and control group respectively. In the study group, 1251 subjects and in the control group, 1265 subjects were included, as the remaining subjects (1.96% & 1.48%) could not be contacted despite a minimum of three visits to their houses.
The subjects in study group were predominantly married, illiterate muslims. About half of them were unskilled or skilled workers and two third of all subjects were employed (Table  2 a & 2 b). 
Physical Impact of the Disaster
Information on the physical impact of the disaster (for study group) is provided in Table 3 . A majority of the people reported complete burning of their huts and belongings. Burn injuries were sustained by 42 (3.4%) persons and non-burn physical injuries due to stampede was sustained by 32 (2.5%). Fifteen (1.2%) individuals reported death of one or more family members in the fire disaster. Individuals reporting to have participated in rescue work were 110 (8.8%) and in relief work were 320 (25.6%). As such, there had been very high impact of the disaster on the general population and sizeable population had participated in the relief work.
GHQ Score
Table 4 (a) shows that mean GHQ-12 score of study group was significantly higher than that of control group (p<.001).
The number of individuals showing positive score on GHQ- 
Mental Health Morbidity
(i) Psychiatric disorder: The prevalence of psychiatric disorders in the study group was 78.8 per thousand and in control group 18 per thousand. The prevalence in the study group was significantly higher as compared to the control group (p<.001) ( Table 5 ). Table 6 shows the pattern of psychiatric disorders in the study group. Depressive disorders, substance use disorders and generalized anxiety disorder were the most common disorders. 12 (> 2) was also significantly higher in study group (p<001) as shown in table 4(b).
(ii) Psychological Ill Health: Table 7 shows the item wise score on GHQ-12 for those individuals which were screened positive on GHQ-12 but did not have diagnosable syndromal disorder on SCAN based interview, and can be said to have substantial psychological ill health or symptoms not amounting to disorder. The common symptom reported by study group subjects were feeling strained, loss of sleep, not enjoying life, feeling unhappy and inability to concentrate. 
Predictor variables of mental health morbidity:
(i) For Psychiatric Disorders -On multiple logistic regression analysis, two of the fifteen independent variables, were found to have significant strength of prediction for the dependent variable in psychiatric disorder. Higher age (p<0.01) and participation in relief work (p<.001) were found to be predictor of psychiatric disorder (Table 8) . Since the age range of subjects was from 16-100 years, on further analysis, it was examined if this finding held true for the age group under 60 years of age and it was found that even after excluding the subjects with age over 60 years, the finding remained the same.
(ii) For Psychological Ill health-On multiple logistic regression analysis for GHQ positive score as the dependent variable, three of the fifteen independent variables achieved statistical significance. Higher age (p<0.001), participation in relief work (p<0.01), and having sustained other physical injury (p<0.05) predicted a GHQ score of two or more (Table 9) . Thus, age and participation in relief work are good predictors of mental health morbidity as indicated on both regression analyses and the level of statistical significance, and having sustained physical injuries is a weak predictor. 
Discussion of Methodology of the study
The study employed a "modified cohort" research design wherein the population groups were selected on the basis of exposure to the hypothesized risk factor (fire disaster) viz -the exposed study group and an unexposed control group. Though a truly cohort study would be highly desirable, such a design can be achieved only through rare coincidence and not by design in disaster epidemiology. In a review of disaster epidemiological studies by Bromet and Dew (1995) , only 7 such studies could be located. This review concluded that the vast majority of the disaster studies in international literature have used a 'modified cohort' design in which a representative sample of exposed and non-exposed individuals is selected for study after the exposure occur (Bromet and Dew, 1995) . In India only 2 disaster studies have used modified cohort design so far. The ICMR studies on Bhopal Gas Tragedy and on Marathward earthquake (Bhiman, 2001; ICMR, 2000) , both of which were central disasters. Therefore the findings of the present study are relevant in general for all the disaster due to its better design and specifically for intermediate disaster situations.
The selection of a comparable control group in a modified cohort design or disaster epidemiology research is a difficult task. The criteria for selection of control group in the present study were quite rigorous as the control group required to be selected from a colony of comparable socio-economic status within the same slum cluster but more than 3 km away from the fire affected colony, having not experienced any fire disaster for past 10 years. After assessing 14 colonies, suitable colony for the control group could be located. Although the best possible efforts were made to identify a comparable residential colony for the control group, in the post havoc analysis for matching the study group and control group some inter-group differences in sociodemographic variables were observed [ Table 2 (a) & Table  2 (b)]. Thus the control group had lower per capita income and more unemployed subjects in comparison to study group, though it had better educational profile. The differences in religion and occupation were due to predominant presence of Muslim population and absence of farmers in study group. Differences though statistically significant, are not indicative of any specific overall difference in profile between the groups since the seemingly related sociodemograhic variables like per capita income, employment status, education, occupational status, were pointing in different directions for both the groups.
Two stage assessments were used to assess for mental health morbidity by using GHQ-12 (Hindi version) and SCAN based interview. By this, we could study mental health morbidity not only in terms of prevalence and pattern of diagnosable psychiatric disorders but also that of psychological ill health and psychological symptoms. GHQ is the most commonly used screening instrument in psychiatric epidemiological studies in general population both internationally as well as in India. It also has been used in disaster epidemiology (McFarlane et al, 1997) . Its shorter version GHQ-12 has been validated for use across cultures (Goldberg et al, 1997) . Indian adaptation of GHQ including GHQ-12 has been validated in many languages including Hindi and has been widely used by Indian researchers (Shamsunder et al, 1986; Gautam et al, 1987) . The cut off point for GHQ-12 has been reported to vary across cultures. In a 15 centre WHO collaborative study on validity of GHQ-12, a score of 6/7 has been found valid as cut off point for Indian population (Goldberg et al, 1997) . It was reported that the cut off score of 6/7 was found to be valid for Bangalore centre, with satisfactory validty parameters.
However, we have still used a lower cut off of two so as to maximize the sensitivity of screening instrument in use.
Thus, the present study has many methodological improvements over previous studies on disaster epidemiology in India. The study has modified cohort research design with representative samples of study group and a comparable control group, which only two Indian studies on disaster have so far (ICMR, 2000; Bhiman, 2001) with no Indian studies on intermediate disaster.
It measured psychiatric morbidity in the form of psychiatric disorders on ICD-10 classification system, which were made by a qualified psychiatrist through interview on SCAN based interview format using the Diagnostic Criteria for Research (DCR). In addition to diagnosable psychiatric disorders, general psychological illhealth and some of the common psychological symptoms were also assessed (through GHQ-12) as a part of psychiatric morbidity.
Discussion of results
Prevalence of mental health morbidity
The study found a prevalence of psychiatric disorders in the study group two years after the disaster which was comparable to that found after Bhopal gas tragedy (94 per thousand at one and half year post disaster) (Bhiman, 2001) . The prevalence in the present study is lower than that found after Marathwada earthquake (ICMR, 2000) which can be expected as the central disasters like severe earthquakes may result in higher psychiatric morbidity. The statistically significant difference between study group and control group on prevalence of psychiatric disorders negates the Null Hypothesis and accepts the Alternative Hypothesis which had been proposed and also corroborates the findings of Indian as well as international studies on disaster epidemiology reviewed earlier in this paper. The findings of this study once again emphasize that intermediate disasters like other disasters lead to increased psychiatric disorders among the affected people even after two years of the disaster. The attribution of causality in such circumstances does have the well-known difficulties and limitations. The findings of the present study bear strength, due to representative sample and the control group from the same urban slum.
The high prevalence of general psychological ill-health in study group than control group as indicated by GHQ-12 again support the international findings in disaster epidemiological research, that a large proportion of mental morbidity in disaster affected population remain below the level of diagnosable psychiatric disorders and indicates the overall psychological ill-health in the affected population. Many of them do suffer from significant distress or disability caused by these subsyndromal psychological symptoms.
However, the prevalence rates of psychiatric disorders are low in both the study group and control group, particularly in the latter as compared to the overall prevalence rates reported in meta-analysis of different epidemiological studies in general population in India (Reddy & Chandrasekhar, 1998) . This meta-analysis reported a prevalence rate of 78 per thousand for urban population in India. This lower than expected prevalence rates may either be a true finding or an artifact. The population in our study belonged to the lower socioeconomic status who are subject to repeated stressors of all kinds in their day to day life. This might have increased their psychological immunity. The international literature about the effect of poverty and socioeconomic deprivation on psychiatric morbidity is equivocal. While many researchers report higher psychiatric morbidity among people from lower socio-economic strata, Bruce et al (1991) did not find these differences to be statistically significant. In a study on rural children, poverty was only weakly associated with child psychiatric disorders (Costello et al, 2001) . Further some researchers found that the association of economic inequalities with higher prevalence of common mental disorders is found only in the affluent populations and not in low income population (Weich et al, 2001) . A detailed discussion of this fascinating aspect is beyond the scope of this paper, but the findings of this study support the view that diagnosable psychiatric disorder is lower in the underprivileged communities. Alternatively this might be an artifact. Bromet & Dew (1995) have raised the issue of 'non-response' by the subjects in the study group as well as control group which may lead to underestimation of prevalent psychiatric morbidity due to people's non-response while giving replies during assessment. This still remains a possibility in our study also, though best attempts were made to maintain the interest and involvement of the people in the study by measures like community awareness camps and the provision of treatment or the referral for subjects found to have psychiatric disorders. The second source of artifact is the appropriateness of the overall approach to the assessment of mental health aspects of disasters in developing countries and in cultures like ours. This has been pointed out that universalist or 'etic' approach wherein the singular emphasis is placed on the diagnostic categories of mental disorders usually measured by quantitative techniques may be less appropriate to study mental health aspects of disasters in developing countries, as it is not adequate to understand the full spectrum of behavioural responses to a disaster or trauma. Further, this may lead to over medicalization of social problems as mental disorders (Kleinman and Kleinman, 1985; Patel, 2000; Desai et al, 2002) .
Pattern of Mental Health Morbidity
The most common psychiatric disorders found in the study group were depressive disorders, substance use disorders, generalized anxiety disorder and somatoform disorders. The previous studies in India also has found a similar pattern of psychiatric morbidity. Thus the Marathwada earthquake study reported the depression, anxiety and substance abuse as the commonest disorders while Bhopal gas study reported 94% cases to be "neurotic" (ICMR, 2000; Bhiman, 2001 ).
It must be noticed that not a single case of PTSD was found at 24 months after the disaster among 1251 subjects affected by the disaster. This indicates the need to avoid the over emphasis and undue focus on PTSD. It is possible that development PTSD as a response to disaster is highly influenced by cultural differences and Indian population may have actually less PTSD cases after the disasters, as compared to the other populations.
The pattern of psychological symptoms in study group suggests that four of five commonest symptoms were suggestive of depression, which indicates that many of these people suffered from subsyndromal depression. Subthreshold depression and anxiety features have also been reported in Marathwada earthquake affected people (ICMR, 2000) . The findings on qualitative research methods in our work on Gujarat earthquake also support these observations (Desai et al, 2002) .
These findings emphasize the need of developing culture specific instruments for comprehensive assessment of psychological symptoms in disaster affected populations. They also emphasize the need to prepare the disaster intervention plans to identify and help these people with subsyndromal symptoms who otherwise may not get attention of mental health service providers due to absence of any diagnosable psychiatric disorders.
Predictors of mental health morbidity
The finding that age and participation in relief work are strong predictors of mental health morbidity are worth some discussions. It is generally well recognized that the elderly persons (over the age of 60 years) are likely to have higher mental health morbidity. This study group provides evidence of higher mental health morbidity with increasing age even in the age range of 16 to 60 years. Qualitative researchers and case study descriptions have indicated higher mental health morbidity and the need for mental health services or psychosocial support in relief workers from outside agencies and also for those workers of the local general population who volunteer for relief work. The statistical finding of "participation in relief work" being a strong predictor in the present study is the scientific validation, possibly the first such evidence, for the increased psychological impact on the relief workers (Desai et al, 2002) . The finding about the physical injuries other than burns being a weak predictor of mental health morbidity has important implications and requires further examination. Indeed, the possibility of finding predictors of mental health morbidity need to be explored further to re-examine the findings of this study, since it has very important and pragmatic implications.
IMPLICATIONS OF THE STUDY
The findings of this study has implications both for mental health service delivery and for research on mental health aspects of disasters.
(a) For Mental Health Service Delivery (i) There is a definite need to focus on mental health aspects of intermediate disasters and to plan psychosocial intervention for the affected population as it experiences higher prevalence of mental health morbidity than the unaffected population. (ii) Certain population subgroups are at higher risk of developing psychiatric disorders and mental illhealth after disasters. These groups should get priority in the psychosocial intervention programmes of disaster management plan. (iii) Meanwhile, there is a need to avoid the possible psychiatricisation of the psychosocial aspects of disaster. Though, many people exposed to disasters do develop psychiatric morbidity, many more exposed similarly remain healthy, possibly due to individually and culturally determined psychoprotective factors. Many also have subsyndromal symptoms which can be attended to by the general health workers and the counsellors (Desai et al, 2002) (b) For Disaster Research (i) The presence of psychological ill-health in many of those who did not have diagnosable psychiatric disorder implies the need for detailed and comprehensive evaluation of psychological symptoms in disaster affected populations. From the limitations of the present study and from our experience in the pilot phase study of the Gujarat earthquake, we recommend that in subsequent studies comprehensive symptom assessment should be carried out, either by using the existing instruments, like the Symptoms Checklist (SCL-90) or preferably by developing new culturally appropriate checklists for disaster situations.
(ii) There is need to carry out long term longitudinal studies for mental health aspects of intermediate disaster to find out the immediate, short term and long term mental health consequences and the service needs of affected populations.
(iii) There are certain research questions about the mental health aspects of disasters which need further investigation. Thus, the relationship of psychiatric morbidity with socioeconomic status, impact of relief provided to the affected people and the usefulness of predictor variables in either prevention or management of mental health consequences of disasters need further research. Indeed, further work on predictors of mental health morbidity can help significantly in planning and organizing the services.
(iv) The issue of interventions aimed at reducing the mental health morbidity, need to be examined as a logical sequence to the descriptive and analytical epidemiology reported in this paper Bromet and Dew (1995) have described some of the common limitations of disaster epidemiological studies. These are, emigration out of disaster affected area, exclusion of certain population subgroups from the study, use of convenience samples, recall bias in retrospective inquiries, non-response of study subjects, interviewer bias and confounding factors. Though some of these have been taken care in this study, still there are a few limitations in the present study. Emigration is a constant phenomenon in urban slums as many of the slum dwellers keep on changing their area of residence depending on the availability of job.
LIMITATIONS OF THE STUDY
There is a possibility of differential emigration after the fire disaster i.e. either people affected more severely due to fire or having psychiatric problems are more likely to emigrate to other places or vice versa. We did not assess children in our study though the mental health sequelae of disasters in children are well documented and should have been assessed in this study also. The recall bias was minimized by restricting the psychiatric assessment to the recent part (few weeks) and by defining fire exposure variable in such a way that the chances of recall bias are less. For example, the degree of burn injuries was recorded as mild (if no effect due to injuries occurred on daily activities), moderate (if many daily activities were hampered to the disadvantage of individual and family) or severe (if hospitalized). The interviewer bias due to nonblind status of interviews is another limitation of this study. The use of GHQ-12 for psychological symptoms (in addition to screening) is another limitation as discussed earlier. Lastly some of the factors known to be associated with mental health sequelae, like social support, compensation, and post disaster intervention, could not be assessed in this study.
CONCLUSIONS
The following conclusions are drawn from the present study:
1. a) There is statistically significant higher mental health morbidity, both in terms of psychiatric disorders and psychological ill health, in the population in an urban slum of Delhi, affected by an intermediate fire disaster, as compared to the control group.
b) The prevalence of psychiatric disorders is 78.8 per thousand and the prevalence of psychological ill health is 232 per thousand.
2. a) Depression, Substance Use Disorders, Generalized Anxiety Disorder and Somatoform Disorders are the commonest psychiatric disorders in the disaster affected population.
b) The commonest symptom of psychological ill health are suggestive of depression.
3. Higher age and participation in relief work are good predictors of mental health morbidity and physical injuries (other than burns) is a weak predictor.
Locality of Work: Communities at Bengali Colony and Hathi
Basti of Yamuna Pushta slums in Delhi.
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